Introduction: Bilateral gross renal parenchymal impairment (GPI) is a term often used in nuclear imaging to describe severe diffuse glomerular dysfunction obtained with renal scan using Tc-99m diethylene triamine penta-acteic acid (Tc99m DTPA renogram). Whether bilateral GPI found on Tc99m DTPA renogram has any significance on the survival outcome of the patients has not been studied in Bangladesh.
INTRODUCTION
Renal scan using Tc-99m labeled diethylene triamine Patients with AKI have mortality of more than 50% (1, 2) and up to 31% survivor of AKI progress to CKD (3) . The 2013 annual USA data report shows that patients with CKD had an adjusted mortality rate of up to 3.8 times greater than that in patients without CKD depending on stage (4) while the survival at five years was as low as 18% depending on presence of other comorbidities (5). In addition kidney diseases consume a staggering proportion of healthcare resources (6) and cause decline in quality of life (6, 7, 8) . Kidney disease is not reported among the top four contributors of mortality in Bangladesh (9) nevertheless it has a deleterious effect on quality of life while the high expense (10) of its management drains the patient economically. It is estimated that about 17-18 million of the adult population in Bangladesh suffers from kidney disease every year (11, 12, 13) . Statistics regarding survival rates among patients with CKD or ESRD in Bangladesh are too sparse and not sufficient enough to form a reference database.
The aim of the study was to assess the short-term survival outcome after nuclear imaging diagnosis of bilateral GPI in a selected group of patients referred to National Institute of Nuclear Medicine and Allied Sciences (NINMAS).
METHODS

Subjects
This is a cross sectional retrospective study conducted in the year, 2015 on a group of 576 patients (357 males, 219 females); who were referred to Nuclear Nephrology Division of NINMAS for evaluation of renal function. Of the total number of 576 cases, 21 patients were diagnosed with GPI based on Tc-99m DTPA renogram. Bilateral GPI was diagnosed when there was poor perfusion, negligible uptake as well as negligible washout of tracer resulting in a flat time-activity curve. Thus 21 patients who had features of GPI on Tc-99m DPTA renogram were selected in the final analysis.
Procedure
Patient data was obtained from the Nuclear Nephrology Divisional archive of patient studies. The image record file of all patients who underwent Tc-99m DTPA renogram from January to June 2013 were selected. Relevant investigations together with the Tc-99m DTPA renogram were noted. All patients who had been diagnosed as cases of bilateral GPI from the findings of Tc-99m DTPA renogram from January 2013 to June 2013 were selected and their contact information was retrieved. The contact numbers of patients were called up by two physicians in order to conduct a semi structured interview over telephone. Physicians could talk either directly with the patients or with a family member of a deceased patient. Information regarding improvement or decline of patient's quality of life in comparison to two years past status was obtained. Mode of managements within these two years was enquired. Serum creatinine level within last six months was noted. If the patient was reported as dead by a family member, they were asked to provide the date and place of death. They were also asked to provide hospital's comment about cause of death if it was a case of death in hospital.
Variables and analytic method
Quantitative variables were expressed appropriate summary statistics i.e. using mean ± standard deviation (SD) and value ranges or median and interquartile range (IQR). The results of the qualitative variables are given as percentages. The time from the diagnosis of bilateral GPI to death or the date on which the data were censored was analyzed with the Kaplan-Meier method. In the survival analysis only death was considered as final event. Events were taken into account until 30 June 2015, the date the study ended. Associations of outcome with age, gender, or modes of management were not evaluated due to small size of sample. SPSS software version 20 (SPSS Inc., Chicago, IL, USA) was used for the statistical analyses. A p value of 0.05 was considered to indicate statistical significance. Standard error (SE) and 95 percent confidence intervals (CI) are provided when relevant.
RESULTS
Demographic Characteristics of the selected group of patients
From January to June 2013, a total of 21 out of 576 (3.6%) patients aged 3 months to 71 years were diagnosed to have bilateral GPI by Tc-99m DTPA renogram. Among them 15 were male and six were female. Mean age for these patients was 45 ± 20.9 years. Except for three (3 months, 4 and 7 years) patients all were adults (19 - 
Clinical Characteristics of the selected group of patients
Among 16 patients, indications for referral to perform a Tc-99m DTPA renogram was bilateral moderate to gross hydronephrosis in two patients, nephrotic syndrome in one patients and abnormal ultrasound viz. bilateral small & echogenic kidneys with lost corticomedullary differentiation in 13 patients. All patients (n = 16) had elevated levels of serum creatinine. Mean level of serum creatinine during Tc-99m DTPA renogram was 2.96 ± 1.9 mg/dl (1.6 -7.5 mg/dl). Among 13 patients who had abnormal ultrasound scan of kidneys, five were hypertensive, five were both hypertensive and diabetic and three had neither of the two risk factors.
Overall survival
At the time of follow up after two years of the diagnosis of bilateral GPI in 16 patients by Tc-99m DTPA renogram 11 (68.8%) patients (seven male and four female) were found to be alive. Ten out of 11 patients who were alive reported to experience improvement of health as well as quality of life in comparison to two years past status. Principal working diagnoses at the time of Tc-99m DTPA renogram among these 10 patients were CKD in nine and moderate to gross dilatation of bilateral pelvicalyceal system in one. Four out of 11 was hypertensive while another four had both hypertension and diabetes; the remaining three patients had neither of the two risk factor. Out of 11 patients who were alive, one patient reported deterioration of quality of life as she had been experiencing progressive impairment of renal function accompanied by unsatisfactory control of diabetes and hypertension.
During the interval between diagnosis of bilateral gross GPI by Tc-99m DTPA renogram and follow up telephonic interview there were deaths of five (all male) out of 16 (31.2%) patients. All deaths occurred in patients who were hospitalized with a primary aim of management for progressive renal functional impairment. One among these five patients had marked dilatation of bilateral pelvicalcyceal systems as his principal working diagnosis and another patient was suffering from nephrotic syndrome; these two had neither hypertension nor diabetes. For other three, CKD was a principal working diagnosis; in addition one patient had both hypertension and diabetes; the second patient was hypertensive only and the remaining patient had neither of those co morbidities.
Among the five deceased, two survived for 15 months, two survived for 12 months and the other one for about three weeks. Thus, in these study patients, one and two year survival was estimated to be 93.8 and 68.8%.
Overall mean survival in this patient group was 19.9 ± 6.9 months (SE 1.67, 95% CI 16.62 -23.19).
One patient who was alive and reported progressive impairment of renal function had a rise of serum creatinine level to 4.2 from 2.9 mg/dl during two year follow up. Among the five deceased, four patients were on medical management while one was undergoing maintenance dialysis after imaging Improvement with therapy was noted in 10 patients. On the two year follow up, these patients reported a subjective improvement of health as well as quality of life and a decline of their mean serum creatinine level from 2.8 ± 1.7 mg/dl to 1.5 ± 0.3 mg/dl (mean difference 1.3 ± 1.6). A one tailed paired samples t test found this difference (SE 0.51, 95% CI 0.12 -2.42) to be significant, t = 2.49, p = 0.017. Nine of these 10 patients stated that they were under medical management with dietary modification. The remaining one patient reported that she underwent stenting in renal artery in less than a month after the Tc-99m DTPA renogram. Several cross sectional studies that were conducted in heterogeneous adult Bangladeshi population report the prevalence of chronic kidney disease from as low as 9.9% to as high as 26%. (10, 11, 12, 18, 19, 20) . (24) .
Similarly in the current study, all four patients with increased survival were also of the female gender.
The current study has several limitations. While CKD is a risk factor for cardiovascular diseases, infections and cancer as well as ESRD (25) , mortality in ESRD patients are also influenced by high baseline prevalence of diabetes mellitus and cardiovascular disease (26, 27, 28, 29, 30) . Small sample size of our study didn't allow the statistical tests to determine the relative risk from possible factors viz. age, sex, modes of management and presence of other co morbidities. Effect of patient compliance to treatment advises and assessment of death certificates was not possible. In addition this study didn't take into account the difference of survival in different stages of CKD and in different histopathological diagnoses.
CONCLUSION
Our data indicates long-term survival can be expected for most patients after nuclear imaging diagnosis of bilateral GPI with current modes of management available in our country. Conservative management with drugs and dietary modification seems to have positive impact on prognosis if the patient is compliant. Further observation in larger population over longer time frame is recommended for better assessment of survival pattern in kidney diseases in Bangladesh.
